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1.0 INTRODUCTION 

This Interim Remedial Action Report summarizes well abandonment and soil excavation 
activities completed at Underground Storage Tank (UST) Site 1441, located in the 14 Area of 
Marine Corps Base (MCB) Camp Pendleton, California (Figure 1-1). The site contained an UST 
that used to store diesel that leaked and impacted both soil and groundwater. The work was 
completed based on comments received from the California Regional Water Quality Control 
Board (Water Board) in a letter dated June 10, 2004 (reference: SMC:50-3424.05:grifb) and 
discussions held during a meeting with the Water Board on June 1, 2005. This report was 
prepared by SES-TECH, a joint venture between Sealaska Environmental Services LLC and 
Tetra Tech EC, Inc. (TtEC) under the Naval Facilities Engineering Command, Southwest 
(NAVFAC SW) Environmental Remediation Contract No. N68711-04-D-1104, Contract Task 
Order No. 0003. 

1.1 SITE IDENTIFICATION 

Site Address: Building 1441, 14 Area, MCB Camp Pendleton,  
California 92055 
 

Facility: 1st Human Intelligence Unit Office Building 

Water Board Case No.: 9UT3424 

Department of 
Environmental Health 
(DEH) Case No.: 

H05939-306 

Property Owner: United States Marine Corps 

MCB Camp Pendleton 
Contact: 

Mr. Chet Storrs, Remediation Branch Manager 
Assistant Chief of Staff, Environmental Security 
Building 22165 
MCB Camp Pendleton, CA 92055-5008 
(760) 725-9774 

Remedial Project 
Manager: 

Mr. Bipin Patel 
NAVFAC SW 
1220 Pacific Highway 
San Diego, CA  92132-5181 
(619) 532-4814 

Responsible Party: United States Marine Corps 
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1.2 OBJECTIVES 

The primary objective of the interim remedial action was to remove as much contaminated soils 
as practical from the former tank cavity area. The scope of work for this project included the 
following tasks: 

• Develop an Interim Remedial Action Work Plan (Work Plan; SES-TECH, 2005) prior 
to field implementation 

• Destroy three groundwater monitoring wells located in the area of proposed 
excavation prior to soil excavation activities 

• Excavate as much impacted soil as practical around the former tank cavity  

• Collect excavation confirmation soil samples  

• Restore the site to its original condition 

• Transport and properly dispose of excavated soil 

• Prepare a soil excavation report (this document) 
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2.0 PHYSICAL SETTING AND PREVIOUS INVESTIGATIONS 

The following sections provide a brief description of the site, local geology and hydrogeology, and 
a summary of previous site activities.  

2.1 SITE DESCRIPTION 

Site 1441 is located on 15th Street in the 14 Area of MCB Camp Pendleton, approximately 
700 feet southeast of the intersection of 15th Street and 16th Street (Figure 2-1). Building 1441 
was constructed on stanchions approximately 2 to 4 feet above the ground surface and currently 
functions as an office building housing the 1st Human Intelligence Unit. The site previously 
contained a 1,000-gallon, reinforced concrete UST that was used to store diesel fuel for heating 
the building. The tank was 7 feet tall (extending 12 inches aboveground) and 6 feet in diameter.  

The site is relatively flat and has asphalt driveways on the north and south sides of the building, 
and a parking area located on the west side of the building. The site is located on the western 
edge of Pilgrim Creek Canyon with approximately 70 feet of vertical relief to the creek bed 
below.  

2.2 GEOLOGY AND HYDROGEOLOGY 

The geology at Site 1441 primarily consists of a thin layer of fine- to medium-grained sands 
overlying both weathered and very competent granitic bedrock. The sands are considered part of 
the Middle-Eocene Santiago Formation of the La Jolla Group. The weathered and competent 
bedrock are encountered at various depths between approximately 2 to 10 feet below ground 
surface (bgs). During soil excavation activities in the area of the former tank cavity, the bedrock 
was encountered as shallow as 2 feet bgs. 

According to the Water Quality Control Plan for the San Diego Basin (Water Board, 1994), Site 
1441 is located within the Mission Hydrologic Subarea of the Lower San Luis Hydrologic Area 
within the San Luis Rey Hydrologic Unit. Groundwater in this area has designated beneficial 
uses including municipal and domestic supply, agricultural supply, industrial process supply, and 
industrial service supply. However, no groundwater supply wells are located within 2 miles of 
the site. 

The site is located approximately 500 feet to the west of Pilgrim Creek, which is a tributary to 
the San Luis Rey River. Surface water from Pilgrim Creek has been designated by the Water 
Board to have beneficial uses for agricultural supply, industrial service supply, contact water 
recreation, non-contact water recreation, warm freshwater habitat, and wildlife habitat. 

During the most recent groundwater monitoring event completed at the site in June 2003 [Foster 
Wheeler Environmental Corporation (FWENC), 2003], groundwater was first encountered 
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between approximately 5 and 18 feet bgs. Water-level data collected from the site indicated that 
groundwater flowed to the southwest with an approximate hydraulic gradient of 0.3 feet per foot 
(FWENC, 2003). During June 2003 sampling event, free product was not reported in any well. 

2.3 UST REMOVAL 

In 1997, the 1,000-gallon diesel UST was removed from the site. The excavation was 12 feet by 
11 feet and approximately 7 feet deep. A Hazardous Materials Specialist from the DEH directed 
soil sampling activities. Two soil samples were collected from beneath the tank cavity and one 
sample was collected from where the pipeline entered the building. The samples were analyzed 
for total petroleum hydrocarbons (TPH) quantified as gasoline (TPH-g) and TPH quantified as 
diesel (TPH-d). TPH-g was not detected, but TPH-d was detected at 3,800 and 8,100 milligrams 
per kilogram (mg/kg) in the samples beneath the tank and at 9,300 mg/kg in the sample from 
beneath the pipeline. The locations of the samples and analytical results are shown on Figure 2-2. 

Following the tank excavation, the area was backfilled with the excavated soil and with clean fill 
to replace the void created by removing the tank.  

2.4 SITE ASSESSMENT  

In September 1998, a site assessment was completed consisting of eight soil borings (SB01 to 
SB08) [Battelle Memorial Institute (Battelle), 1999]. The soil borings were located around the 
former UST and fill pipeline where hydrocarbons had been detected during tank removal 
activities (Figure 2-2).  

The initial boring (SB01) was continuously cored in the former tank cavity for lithologic 
characterization to a depth of 8 feet bgs, at which point the core barrel was refused by competent 
bedrock and groundwater was encountered. The boring was further advanced to a total depth of 
15 feet with an air rotary drilling rig (SB01A). Boring SB02 was located near the southeast 
corner of the building to investigate the area surrounding the former remote fill location and was 
hand-augered to 6.5 feet bgs. The remaining soil borings (SB03 through SB08) were advanced to 
depths ranging from 50 to 60 feet bgs around the former tank cavity using an air rotary drilling 
rig due to the difficult drilling conditions. Saturated sediments and/or moist bedrock were 
detected during drilling in each soil boring, except SB05, which was angle drilled to the 
northeast under the building. Soil samples were typically collected every 5 feet during drilling, 
and six permanent groundwater monitoring wells were subsequently installed. 

All soil and groundwater samples were analyzed for TPH-d, TPH quantified as jet fuel (TPH-jf), 
and TPH quantified as motor oil (TPH-mo). Based on visual inspection of the soil cuttings, 
specific soil samples were also analyzed for volatile organic compounds (VOCs) and polynuclear 
aromatic hydrocarbons (PAHs). All groundwater samples were also analyzed for VOCs and 
PAHs. Synthetic Precipitation Leaching Procedure (SPLP) tests were performed on two soil 
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samples with relatively high TPH-d concentrations and one soil sample with the lowest TPH-d 
concentration above 100 mg/kg. 

The initial boring (SB01), drilled to 15 feet bgs, encountered groundwater between 7 and 8 feet 
bgs, and the top of the competent bedrock at approximately 8 feet bgs. The groundwater was 
believed to have been accumulated in the former UST excavation and was perched by the 
underlying competent bedrock. Drilling of the other borings indicated that groundwater was 
present in two zones. The first, or shallow zone, was near the former UST excavation perched 
above the competent bedrock. The second, or deeper zone, occurred at various depths between 
approximately 10 and 35 feet bgs within the weathered and fractured bedrock in each boring. 
Upon completion of the monitoring wells, infiltrating water entered by what appeared to be 
relatively slow seepage from the fractured granodioritic bedrock that filled the borings to varying 
depths ranging from 14 to 22 feet bgs.  

Free product was observed in several borings prior to the installation of monitoring wells. 
Measurable thicknesses of free product were observed in borings SB03 (0.05 feet), SB04 (0.09 
feet), SB06 (0.26 feet), SB07 (0.14 feet), and SB08 (0.26 feet). Following the installation of the 
groundwater monitoring wells, but prior to well development, free product was only observed in 
MW01 (SB08) at 0.02 feet. After well development and immediately prior to sampling on 
October 28, 1998, free product was observed in well MW02 (SB04) at a thickness of 0.15 feet 
and a sheen was observed in well MW01. Table 2-1 provides a summary of the water level and 
free-product data measured during sampling. 

Figures 2-3 and 2-4 present the results for soil samples analyzed during the site assessment. 
Based on the results, it was concluded the majority of the soil contamination was located in the 
vadose zone surrounding the former tank area. However, contamination was also reported as 
deep as 45 feet bgs (SB03), where TPH-d was detected at 170 mg/kg. The highest TPH-d 
concentration detected in the soil, 2,400 mg/kg, was observed in SB03 at 30 feet bgs 
(Figure 2-3). Soil contamination was reported to extend from the former tank cavity to SB06, 
located approximately 42 feet away. Thirteen VOCs and four PAH compounds were also 
detected at maximum concentrations of 2,600 micrograms per kilogram (µg/kg) for 
1,2,4-trimethylbenzene and 3,100 µg/kg for phenanthrene (Figure 2-4).  

SPLP analyses were performed on two soil samples with relatively high TPH-d concentrations 
(SB01-GRAB-08’ with 2,300 mg/kg TPH-d, and SB06-14’ with 2,100 mg/kg TPH-d) and on one 
soil sample with the lowest measured TPH concentration above 100 mg/kg (SB07-50’ with 
110 mg/kg TPH-d). SPLP test results indicated that 10 VOCs were present in the leachate 
ranging from 0.59 micrograms per liter (µg/L) (o-xylene) to 5.1 µg/L (1,3,5-trimethylbenzene) 
(Battelle, 1999). PAHs were not detected in any of the samples.  
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Figure 2-5 illustrates the location of monitoring wells MW01, MW01A, MW02, MW03, MW04, 
and MW05 in relation to the former UST and Building 1441. Groundwater samples collected 
during the site assessment indicated that TPH-d was present in each well at concentrations 
ranging from 3.8 to 13 milligrams per liter (mg/L). In addition, 17 VOCs were detected in the 
groundwater with concentrations ranging from 1.0 µg/L of bromodichloromethane to 120 µg/L 
of naphthalene. Included in the group of detected VOCs was benzene, which was detected in 
MW01, MW02, MW03, MW04, and MW05 at concentrations of 6.0, 22, 2.7, 0.75, and 5.6 µg/L, 
respectively. In addition, trichloroethene was detected in MW02 at 1.3 µg/L, and methyl tert-
butyl ether (MTBE) was detected in MW02 at 0.57 µg/L and in MW04 at 1.5 µg/L. Naphthalene 
was the only PAH observed in the groundwater samples and was detected in MW01A and 
MW02 at 34 and 43 µg/L, respectively. Figure 2-5 illustrates the groundwater sample results in 
relation to the sampling locations.  

2.5 QUARTERLY GROUNDWATER SAMPLING 

After collecting groundwater samples during the site assessment in 1998, four additional 
quarterly sampling events were completed between November 2000 and July 2001 (Battelle, 
2001). The sampling events were completed in November 2000, January 2001, April 2001, and 
July 2001.  

An oil-water interface probe was used to monitor the depth to groundwater and to check for the 
presence of free product in each well during each event. In MW05, free product was measured in 
November 2000 and January 2001 at 0.15 foot and 1.18 feet, respectively. All site wells were 
sampled each quarter, except for MW05 in November 2000 and January 2001, when free product 
was present. 

Water-level data collected from monitoring wells MW02, MW03, and MW04 were used to 
determine groundwater flow direction and hydraulic gradient. Based on the water levels 
collected during the last sampling event (July 2001), groundwater flowed to the southwest with 
an average gradient of 0.2. This is consistent with groundwater flow directions calculated during 
the other events. Water levels measured during the four quarterly events are presented on 
Table 2-1. 

During the four sampling events, groundwater samples were analyzed for TPH-d, TPH-jf, 
TPH-mo, and VOCs. Groundwater samples collected during the last (July 2001) sampling event 
indicated the presence of TPH-d in all wells. Concentrations of TPH-d ranged from 0.51 to 43 
mg/L. The highest concentration of TPH-d was measured in well MW05. Benzene was measured 
in MW01, MW01A, MW02, and MW05 at concentrations of 3.6 μg/L, 0.32 μg/L, 0.78 μg/L, and 
2.7 μg/L, respectively. Ethylbenzene was detected in MW01, MW01A, and MW02 at 
concentrations of 6.1 μg/L, 8.7 μg/L, and 3.7 μg/L, respectively. Xylenes were measured in 
MW01, MW01A, and MW05 at concentrations of 0.70 μg/L, 0.57 μg/L, and 10.7 μg/L, 
respectively. Naphthalene was measured in MW01, MW01A, MW02, and MW05 at 
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concentrations of 30 μg/L, 62 μg/L, 19 μg/L, and 18 μg/L, respectively. MTBE was detected in 
MW01 and MW01A at concentrations of 1.8 μg/L and 0.50 μg/L, respectively. No VOCs were 
detected in wells MW03 and MW04. All other VOCs detected at Site 1441 were either below 
their respective Maximum Contaminant Levels (MCLs), or no MCL exists for the compound. 
The analytical results for each of the four sampling events are summarized on Figure 2-6. 

During each of the four quarterly sampling events, TPH-d was detected in all wells sampled at 
concentrations that exceeded the secondary taste and odor water quality threshold value of 
0.1 mg/L. Additionally, benzene concentrations in MW01 and MW05 exceeded the MCL for 
benzene (1 μg/L) during each event. However, MW05 was not sampled during the November 
2000 and January 2001 event due to the presence of free product. All other petroleum 
hydrocarbon compounds detected at Site 1441 were either below their respective MCLs or no 
MCL exists for the compound.  

2.6 ADDITIONAL GROUNDWATER SAMPLING 

In June 2003, an additional groundwater sampling event was conducted at Site 1441 to determine 
if Comprehensive Environmental Response, Compensation, and Liability Act constituents were 
present in groundwater [FWENC, 2003].  

Using low-flow groundwater sampling techniques, all six wells at the site were sampled for 
TPH-d, TPH-jf, TPH-mo, VOCs, and total lead. Groundwater elevation data collected in June 
2003 (Table 2-1) indicated that groundwater flowed to the southwest with a gradient of 
approximately 0.3 feet per foot (Figure 2-7). Free product was not observed in any well. 

As summarized on Table 2-2, analytical results indicated that TPH-d and TPH-jf were present in 
all six wells at concentrations between 0.90 mg/L and 15 mg/L. Trichloroethene was detected in 
MW01 at an estimated value of 0.54 μg/L. Benzene, the only VOC present above its MCL (1.0 
μg/L), was present in MW01 and MW05 at 2.1 μg/L and 1.2 μg/L, respectively. A variety of 
other VOCs was reported, but at low to estimated values (Table 2-2). Lead was only detected at 
estimated values in wells MW01A and MW02. 
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3.0 INTERIM REMEDIAL ACTION 

This section summarizes the tasks performed to excavate diesel-impacted soils at UST Site 1441. 

3.1 WORK PLAN  

Prior to the start of field activities, a Work Plan was prepared and submitted to NAVFAC SW, 
MCB Camp Pendleton, and the Water Board for review (SES-TECH, 2005).  

3.2 UTILITY SURVEY 

Prior to excavation, ULS Corporation conducted a geophysical survey at the site to identify 
underground utilities. An underground drain line and natural gas lines were identified. 
Representatives from the Base facilities department visited the site and confirmed these results.  

3.3 GROUNDWATER MONITORING WELL ABANDONMENT 

Three monitoring wells located in the area of excavation were abandoned on January 27, 2006, 
under DEH permit No. LMON 103667 (issued January 6, 2006). The wells (MW01, MW01A 
and MW02) were abandoned by Test America by overdrilling with an 8-inch-diameter auger; 
however, due to difficult drilling encountered at approximately 10 feet bgs, a 6-inch-diameter 
auger was used to overdrill each well to approximately 38, 15, and 30 feet bgs, respectively. The 
borings were tremie-backfilled with bentonite grout and bentonite chips to the ground surface. 
Copies of the well abandonment permit and permit closeout documentation are included as 
Appendix A. 

3.4 SOIL EXCAVATION AND BACKFILLING 

On January 30 and 31, 2006, TPH-d-impacted soil was excavated from the former tank cavity 
area. The horizontal dimensions of the excavation were 20 feet on the north and south sides, by 
19 feet on the west side, and 25 feet on the eastside. The excavation depth was limited by very 
competent bedrock located at 10 feet bgs (Figure 3-1). A total of approximately 162 cubic yards 
of soil was excavated. The horizontal extent of the excavation was limited to the north and to the 
east by Building 1441 and to the south by shallow (4 feet bgs) competent bedrock (Figure 3-1 
and Figure 3-2). The competent bedrock could not be excavated even after repeated attempts 
with the excavator. Due to the constraints on the excavation, some impacted soil was left in 
place. Stained soil was present along approximately 2/3 of the bottom, between approximately 
7 and 10 feet bgs on the north and east sidewalls, and between 7.5 to 10 feet bgs on the south 
sidewall (Figure 3-2). No staining was observed on the west sidewall.  

The remaining impacted area is estimated to extend within 5 feet of the north and east sidewalls, 
and within 10 feet of the south sidewall (approximated due to site investigation soil sample 
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results), and, due to the very competent nature of the bedrock along the bottom, is conservatively 
expected to extend approximately 2 feet beyond the bottom of the excavation. Based on these 
estimated dimensions, approximately 65 cubic yards of diesel-impacted soil remains at the site.  

Soil removed from the excavation was temporarily stockpiled in accordance with Water Board 
95-96 Guidelines (Water Board, 1995) prior to being transported off site for disposal. A copy of 
the stockpile waiver certificate is included in Appendix B. 

The excavation was open for approximately 2 hours before backfilling began and groundwater 
did not enter the excavation. Backfilling the excavation was completed on January 31 and 
February 1, 2006, with fill material from the MCB Camp Pendleton borrow pit (Three Mile Pit). 
The backfill material was sampled and analyzed for TPH-d (US Environmental Protection Agency 
(EPA) Method 8015M), pH (EPA Method 9045), Title 22 Metals (EPA Method 6010B), and 
asbestos (California Air Resources Board Method 435). Analytical results from the backfill 
material were within acceptance limits specified in the project Work Plan [SES-TECH, 2005] for 
all parameters except thallium (Table 3-1). Thallium was detected at 7.23 mg/kg, which is slightly 
above the residential Preliminary Remediation Goal (PRG) of 5.2 mg/kg (EPA, 2004). Arsenic was 
also reported in the fill material above its residential PRG; however, the level was below the 
average background level for arsenic in surface soils at MCB Camp Pendleton [Southwest 
Division Naval Facilities Engineering Command, 1997]. Analytical laboratory reports from the fill 
material are included in Appendix C. The fill material was placed in 1-foot lifts using a front-end 
loader, with the goal of a minimal 90 percent compaction. Ninyo and Moore performed 
compaction tests on each 1-foot lift from 5 feet bgs to surface to ensure that the required 
compaction level had been achieved. All results were between 93 and 99 percent compaction. The 
compaction report is included as Appendix D.  

3.5 CONFIRMATION SOIL SAMPLING AND ANALYSIS 

Ten soil confirmation samples were collected from the bottom and sidewalls of the excavation: 
two samples from the east sidewall, two samples from the south sidewall, one sample from the 
west sidewall, two samples from the north sidewall, and three samples from the excavation 
bottom. A duplicate sample was collected from the west sidewall. The samples were collected 
from the excavator bucket using disposable sampling equipment at depths ranging from 5.5 to 
10 feet bgs. The samples were placed into pre-cleaned 8-ounce glass jars, labeled, placed on ice, 
and transported to the laboratory via courier for analysis. All the confirmation samples were 
analyzed for TPH-d (EPA Method 8015B). The three samples with the highest TPH-d results 
were also analyzed for SPLP/TPH-d, SPLP/VOCs, and SPLP/PAHs. One sample from the 
bottom was also analyzed for the presence of total heterotrophic hydrocarbon degraders and total 
diesel oxidizing degraders. Sample locations and analytical results are shown on Figure 3-2 and 
are summarized in Table 3-1. Laboratory analytical reports and chain-of-custody forms are 
included in Appendix C.  
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TPH-d was not detected in the confirmation samples collected from the west sidewall and from 
the northwest section of the bottom of the excavation (Table 3-2). The highest level of TPH-d 
was detected along the east sidewall at 3,500 mg/kg. The north sidewall contained 1,800 mg/kg 
TPH-d, and the south sidewall contained 290 mg/kg TPH-d. The bottom contained up to 1,300 
mg/kg TPH-d. As indicated earlier, the excavation could not be extended to the north and the 
east because of Building 1441, and the excavation could not be extended any deeper or to the 
south due to the presence of competent bedrock.  

The three samples with the highest detected concentrations of TPH-d (one sample from the 
excavation bottom and one sample each from the north and east sidewalls) were further analyzed 
for SPLP/TPH-d, SPLP/VOCs and SPLP/PAHs (Table 3-2). SPLP/TPH-d was detected in the 
sample collected from the excavation bottom at a concentration of 1.0 mg/L, and was detected in 
both the east and north sidewalls at 1.2 mg/L (Table 3-2). Ethylbenzene was the only SPLP/VOC 
detected [1.2 μg/L] in the sample collected from the east sidewall (Table 3-2). SPLP/PAHs 
analysis detected concentrations of acenaphthene, acenaphthylene, fluorene, and phenanthrene in 
all three samples with maximum concentrations of 1.3 μg/L, 0.35 μg/L, 3.7 μg/L, and 0.23 μg/L, 
respectively. Additionally, naphthalene was detected in the samples collected from the east 
sidewall and the excavation bottom at a maximum concentration of 2.5 μg/L (Table 3-2). 

One of the bottom samples was additionally submitted for analyses for the presence of total 
aerobic heterotrophic bacteria and total diesel oxidizing bacteria (Table 3-2). Results indicated 
that 4.45E+04 total aerobic heterotrophic bacteria, and 1.41E+04 total diesel oxidizing bacteria are 
naturally present in soil. These bacteria are capable of degrading the hydrocarbon contamination 
at the site and are present at levels above that considered optimal (1.0E+3) (EPA, 1995). 

3.5.1 Quality Assurance and Quality Control   

All confirmation samples were collected and preserved in accordance with the San Diego County 
Site Assessment and Mitigation Manual 2005 (DEH, 2005). Samples were transported to the 
analytical laboratory by courier and were analyzed within the method-specific analytical holding 
times. EMAX Laboratories, a California state-certified and Naval Facilities Engineering Service 
Center-evaluated laboratory, performed sample analyses.  

To assess sampling variability, a field duplicate sample was collected from the west sidewall 
(identified as 0003-376) and analyzed for TPH-d. TPH-d was not detected in either sample. 

In accordance with the method and project specifications (SES-TECH, 2005), method blanks, 
surrogate spikes, and laboratory control samples (LCSs) and LCS duplicates were analyzed to 
assess method accuracy and precision. There were no detections of target constituents in the 
method blanks at levels greater than half of the project reporting limits (RLs) during this event. 
Percent recoveries in LCSs and surrogates, as well as relative percent differences between 
LCS/LCSD samples, were within the project-specific quality control acceptance limits.  
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3.6 WASTE TRANSPORTATION AND DISPOSAL 

On February 13, 2006, the excavated TPH-d-impacted soil was transported by General 
Environmental Management to Candelaria Environmental in Anza, California, as non-hazardous 
waste for disposal. The soil profile was established using analytical data from previous site 
investigations and copies of the Non-Hazardous Materials Hauling Manifests are included as 
Appendix E.  

3.7 MONITORING WELL CONSTRUCTION 

The Work Plan (SES-TECH, 2005) proposed the installation of four new groundwater 
monitoring wells after the soil excavation activities were complete to replace the three wells that 
were destroyed (see Section 3.3). The new wells will be installed before the next groundwater 
sampling event is completed, and the well installation details will be included in the next 
groundwater sampling report. It is anticipated that the next groundwater sampling event will be 
completed in June 2006. 
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4.0 SUMMARY 

Below is a summary of results from the interim remedial action completed at Site 1441:  

• Approximately 162 cubic yards of diesel-impacted soil were successfully excavated 
from the former UST tank area.  

• TPH-d was not detected in the confirmation soil samples collected from the west 
sidewall and from the northwest section of the bottom of the excavation (Table 3-2). 
The highest level of TPH-d was detected along the east sidewall at 3,500 mg/kg, and 
the north sidewall contained 1,800 mg/kg TPH-d. The excavation could not be 
extended further to the north or to the east because of Building 1441 (Figure 3-2). The 
south sidewall contained 290 mg/kg TPH-d, and the excavation bottom contained up 
to 1,300 mg/kg TPH-d. The excavation also could not be extended to the south and 
any deeper due to the presence of very competent bedrock. The competent bedrock 
could not be removed even after repeated attempts with the excavator.  

• Assuming the remaining impacted soils extend 5 feet from both the north and east 
sidewalls, and 10 feet from the south sidewall (approximated due to site investigation 
soil sample results), and, due to the very competent nature of the bedrock along the 
bottom, which is assumed to extend approximately 2 feet beyond the bottom of the 
excavation, approximately 65 cubic yards of diesel-impacted soil remains at the site.  

• The three confirmation soil samples with the highest TPH-d results were further 
analyzed for SPLP/TPH-d, SPLP/VOCs, and SPLP/PAHs. SPLP/TPH-d was detected 
between 1.0 and 1.2 mg/L (Table 3-1). The only SPLP/VOC detected was 
ethylbenzene at 1.2 μg/L in one sample. Several SPLP/PAHs were detected, 
including acenaphthene, acenaphthylene fluorene, phenanthrene, and naphthalene up 
to 1.3 μg/L, 0.35 μg/L, 3.7 μg/L, 2.3 μg/L, and 2.5 μg/L, respectively. 

• One confirmation soil sample was additionally submitted for microbial analysis and 
results indicated that 4.45E+4 total aerobic heterotrophic bacteria and 1.41E+4 total 
diesel oxidizing bacteria are naturally present in soil. These bacteria, capable of 
degrading the hydrocarbon contamination at the site, are present at levels above that 
considered optimal (1.0E+3) (EPA, 1995). 

The Work Plan for Site 1441 (SES-TECH, 2005) proposed the installation of four new 
groundwater monitoring wells after the soil excavation was complete to replace the three wells 
that were destroyed (see Section 3.3). The new wells will be installed before the next 
groundwater sampling event begins, and the well installation details will be included in the next 
groundwater sampling report. It is anticipated that the next groundwater sampling event will be 
completed in June 2006. 
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TABLE 2-1 

HISTORICAL GROUNDWATER AND FREE PRODUCT LEVEL MEASUREMENTS, 
UST SITE 1441, MCB CAMP PENDLETON 
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Number 
Well 

Date 
Measured 

Top of 
Casing 

Elevation 
(ft amsl) 

Screen 
Interval
(ft btoc) 

Water 
Level 

(ft btoc) 

Water 
Elevation 
(ft amsl)a 

Product 
Level 

(ft btoc) 

Product 
Elevation 
(ft amsl) 

Free 
Product 

10/27/98 19.14 298.55 19.14 298.55 Sheen 

11/06/00 18.73 298.96 
(298.97) 18.72 298.97 0.1 

01/11/01 17.60 300.09 
(300.10) 17.59 300.10 0.1 

04/04/01 10.60 307.09 -- -- -- 
07/16/01 11.17 306.52 -- -- -- 

MW01 

06/23/03 

317.69 18-38.0 

13.75 303.94 -- -- -- 
10/27/98 7.22 310.30 -- -- -- 
11/06/00 7.42 310.10 -- -- -- 
01/11/01 2.26 315.26 -- -- -- 
04/04/01 3.07 314.45 -- -- -- 
07/16/01 5.06 312.46 -- -- -- 

MW01A 

06/23/03 

317.52 5-15.0 

5.67 311.85 -- -- -- 
10/27/98 12.41 304.62 -- -- -- 
11/06/00 15.96 301.07 15.96 301.07 Sheen 
01/11/01 16.07 300.96 16.07 300.96 Sheen 
04/04/01 8.04 308.99 -- -- -- 
07/16/01 8.23 308.80 -- -- -- 

MW02 

06/23/03 

317.03 10-30.0 

9.85 307.18 -- -- -- 
10/27/98 14.04 304.24 -- -- -- 
11/06/00 8.72 309.56 -- -- -- 
01/11/01 8.28 310.00 -- -- -- 
04/04/01 6.97 311.31 -- -- -- 
07/16/01 5.37 312.91 -- -- -- 

MW03 

06/23/03 

318.28 10-30.0 

8.55 309.73 -- -- -- 
10/27/98 16.21 300.95 -- -- -- 
11/06/00 21.76 295.40 -- -- -- 
01/11/01 19.78 297.38 -- -- -- 
04/04/01 10.78 306.38 -- -- -- 
07/16/01 8.87 309.29 -- -- -- 

MW04 

06/23/03 

317.16 9-29.0 

17.48 299.68 -- -- -- 
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HISTORICAL GROUNDWATER AND FREE PRODUCT LEVEL MEASUREMENTS, 
UST SITE 1441, MCB CAMP PENDLETON 
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Number 
Well 

Date 
Measured 

Top of 
Casing 

Elevation 
(ft amsl) 

Screen 
Interval
(ft btoc) 

Water 
Level 

(ft btoc) 

Water 
Elevation 
(ft amsl)a 

Product 
Level 

(ft btoc) 

Product 
Elevation 
(ft amsl) 

Free 
Product 

10/27/98 16.00 300.99 -- -- -- 

11/06/00 20.26 296.73 
(296.86) 20.11 296.88 0.15 

01/11/01 21.17 295.82 
(296.81) 19.99 297.00 1.18 

04/04/01 7.85 309.135 
(309.14) 7.85 309.14 Sheen 

07/16/01 11.54 305.45 
(305.14) 11.515 305.475 0.025 

MW05 

06/23/03 

316.99 10-30.0 

11.41 305.38 -- -- -- 

Notes: 
(a) Value in parentheses indicates groundwater elevation corrected for the presence of free product  

using a density factor for diesel fuel of 0.84 g/cm3. 

Shading indicates water level was above the top of the screen. 

amsl − above mean sea level 
btoc − below top of casing 
ft – feet 
g/cm3 – grams per cubic centimeter 
MCB – Marine Corps Base 
UST – Underground Storage Tank 

 

 



TABLE 2-2

SUMMARY OF JUNE 2003 GROUNDWATER SAMPLE RESULTS FOR UST SITE 1441, MCB CAMP PENDLETON

Page 1 of 1

Well ID Date 
Sampled Sample ID
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mg/L mg/L mg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L mg/L

Water Quality Objectives (MCLs) 0.1(2) (3) (3) 5.0 1.0 150 680 (3) 1750 (3) (3) (3) (3) (3) (3) (3) (3) 15

MW01 06/24/03 0026-521 12 5.6 0.92 0.54J 2.1 0.27J 4.4 -- 0.53 1.8 0.99J 1.1 1.5 0.26J -- -- -- --

MW01A 06/24/03 0026-520 8.5 3.6 1.2 -- -- -- 1.8 1.9J 0.22J 0.56J -- 0.43J 0.54J -- -- -- -- 0.0027J

MW02 06/24/03 0026-519 6.8 3.2 -- -- 0.2J -- 0.25J -- -- 0.83J 0.47J -- 0.74J 0.42J -- -- -- 0.003J

MW03 06/24/03 0026-518 2.1 0.90 -- -- -- -- -- -- -- 0.28J 0.47J 0.63J 0.26J -- -- -- -- --

MW04 06/24/03 0026-516 1.7 0.91 -- -- 0.23J -- -- -- -- -- 0.66J 0.62J 0.37J -- -- -- -- --

MW04 dup 06/24/03 0026-517 2.0 1.1 -- -- 0.24J -- -- -- -- -- 0.72J 0.64J 0.42J -- -- -- -- --

MW05 06/24/03 0026-522 15 12 1.0 -- 1.2 -- 1.1 5.4 7.0 1.9 1.0 1.3 1.9 2.0 16 4.7 0.21J --

0.05 0.1 0.5 1.0 0.5 0.5 0.5 2.0 0.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.005
Notes:
Bolded and shaded values above MCLs MCB - Marine Corps Base

(1) Only includes compounds detected above laboratory detection limits MCL - Maximum Contaminant Level

(2) Secondary taste and odor threshold for diesel mg/L - milligrams per liter

(3) No established water quality objective TPH-d - total petroleum hydrocarbons quantified as diesel
-- - not detected above laboratory reporting limits TPH-jf - total petroleum hydrocarbons quantified as jet fuel
μg/L - micrograms per liter TPH-mo - total petroleum hydrocarbons quantified as motor oil
dup - duplicate UST - Underground Storage Tank
J - estimated value, result less than the reporting limit but more than the method detection limit VOC - volatile organic compound

Reporting Limits

VOCs(1)

[File]
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TABLE 3-1

SUMMARY OF FILL SOIL SAMPLE RESULTS, 
UST SITE 1441, MCB CAMP PENDLETON, CA

Page 1 of 1

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Molybdenum Mercury Nickel Selenium Silver Thallium Vanadium Zinc
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg percent N/A

0004-070 1/12/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ND --

0004-071 1/12/2006 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ND --

0004-072 1/17/2006 ND ND 2.07 92.2 0.402 J 0.225 J 23.5 5.78 17.7 7.39 1.15 J ND 16.1 0.784 J 0.624 J 7.23 33.1 49.2 -- 8.11

N/A 31 0.0062 5400 150 37 30 900 3,100 150 390 23 160 390 390 5.2 78 23,000 -- --

Notes:

-- - not analyzed

N/A - not applicable
EPA - U.S. Environmental Protection Agency
J - estimated value; value falls between the method detection limit and the project reporting limit
MCB - Marine Corps Base
mg/kg - milligrams per kilogram
ND - not detected above laboratory reporting limits
PRG - Preliminary Remediation Goal
TPH-d - total petroleum hydrocarbons quantified as diesel
UST - Underground Storage Tank

Asbestos pHDate 
SampledSample ID

EPA Residential PRGs

TPH-d
Title 22 Metals
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TABLE 3-2

SUMMARY OF SOIL EXCAVATION CONFIRMATION  SAMPLE RESULTS, 
UST SITE 1441, MCB CAMP PENDLETON, CA

Page 1 of 1

SPLP/TPH-d Acetone Benzene Toluene Ethylbenzene Total Xylenes
feet mg/kg mg/L μg/L μg/L μg/L μg/L μg/L μg/L cfu/g cfu/g

0003-069 1/31/2006 East Sidewall (deep) 7 3,500 1.2 ND ND ND 1.2 ND

Acenaphthene  1.3 
Acenaphthylene  0.26 J 

Flourene  3.7 
Naphthalene  2.5 
Phenanthrene  1.8 

-- --

0003-070 1/31/2006 East Sidewall (shallow) 5.5 28 -- -- -- -- -- -- -- -- --

0003-071 1/31/2006 South Sidewall (shallow) 6 12 -- -- -- -- -- -- -- -- --

0003-072 1/31/2006 South Sidewall (deep) 8 290 -- -- -- -- -- -- -- -- --

0003-073 1/31/2006 North Sidewall (shallow) 5.5 ND -- -- -- -- -- -- -- -- --

0003-074 1/31/2006 North Sidewall (deep) 8 1,800 1.2 ND ND ND ND ND

Acenaphthene  1.3 
Acenaphthylene  0.35 J 

Flourene  2.5 
Phenanthrene  0.23 J 

-- --

0003-075 1/31/2006 West Sidewall 6 ND -- -- -- -- -- -- -- -- --

0003-076 1/31/2006 West Sidewall (dup) 6 ND -- -- -- -- -- -- -- -- --

0003-077 1/31/2006 Bottom (northeast) 10 1,300 1 ND ND ND ND ND

Acenaphthene  0.96 J 
Acenaphthylene  0.31 J 

Flourene  3.3 
Naphthalene  1.3 
Phenanthrene  2.3 

4.45E+04 1.41E+04

0003-078 1/31/2006 Bottom (northwest) 10 ND -- -- -- -- -- -- -- -- --

0003-079 1/31/2006 Bottom (southwest) 10 340 -- -- -- -- -- -- -- -- --
Notes:

-- - not analyzed ND - not detected above laboratory reporting limits

μg/L - micrograms per liter PAH - polynuclear aromatic hydrocarbon 

cfu/g - colony forming units per gram SPLP - Synthetic Precipitation Leachate Procedure

dup - field duplicate sample TPH-d - total  petroleum hydrocarbons quantified as diesel
J - estimated value between the method detection limit and project reporting limit UST - Underground Storage Tank
MCB - Marine Corps Base VOC - volatile organic compound 
mg/kg - milligrams per kilogram

mg/L - milligrams per liter

Total Aerobic
Heterotrophic Bacteria

Total Diesel
Oxidizing Bacteria

Detected SPLP/PAHsTPH-dDate 
Sampled

Detected SPLP/VOCs
Sample ID Location

Depth
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APPENDIX A 

WELL ABANDONMENT PERMIT  
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APPENDIX B 

STOCKPILE WAIVER CERTIFICATION 
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APPENDIX C 

CONFIRMATION SOIL SAMPLE AND BACKFILL MATERIAL 
ANALYTICAL REPORTS AND CHAIN-OF-CUSTODY 

DOCUMENTATION 
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APPENDIX D 

EXCAVATION COMPACTION REPORT 
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APPENDIX E 

NON-HAZARDOUS MATERIALS WASTE MANIFESTS 
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